Microvascular changes in small airways predispose to obliterative bronchiolitis after lung transplantation.
There is strong evidence that obliterative bronchiolitis (OB) in lung transplant recipients is related to acute rejection as graded by parenchymal perivascular infiltrates. OB (chronic rejection) is a small airways, rather than a parenchymal, scarring process. Moreover, there has been no study of the microcirculation in the small airways in lung transplantation. This study assesses the microvasculature around small airways (SA) in post-mortem lung allograft specimens. The microvasculature of SA (n = 19) from 5 patients who died within 24 hours of lung transplantation (Group A) and SA in OB lungs (11 patients, median post-transplant survival 1,371 days) was assessed by the use of monoclonal antibodies to the vascular endothelium, namely von Willebrand factor (vWF) and CD31. The second group was further sub-divided into Group B (airways not obliterated, n = 18), Group C (sub-total airways obliteration, n = 21) and Group D (airways with total luminal obstruction, n = 14). The measured median circumference of the SA in the 4 groups was 2.1, 2.1, 2.5 and 2.3 mm, respectively (p = 0.66). Using CD31 as the endothelial marker, the median number of blood vessels per unit length of airway circumference (BVPL) was 3.5 vessels/mm for Group A, 0.8 for Group B, 1.3 for Group C and 2.8 for Group D, (p < 0.001). Large blood vessels (circumference >0.20 mm) were present in 95%, 11%, 14% and 21% of each group, respectively (p < 0.001). Similar trends were confirmed with the vWF endothelial antibodies. OB after lung transplantation is associated with a decrease in microvascular supply to the small airway. This ischemic event may lead to airway damage or increase the tendency to repair by scarring. The small airways then appear to respond to this insult by angiogenesis, which may either occur too late to prevent permanent airway damage or be inadequate in restoring adequate blood supply to the airway.